Several methodological aspects concerning research on sickness absence and disability pension are noteworthy, including: empirical research is being conducted within many different disciplines using various study designs; progress in theory development has been slow and weak; several outcome measures are used; terminology varies widely; and comparative research is difficult to conduct since insurance systems differ over time and among nations and employers.
CONTENT OF THE CONCEPTS
Definitions and other delimitation of sickness absence and other concepts have been discussed in Chapter 1. Nevertheless, in this chapter on methodology there is reason to note the complexity of the phenomena that we are studying. They reflect multiple dimensions, and there are multiple factors that influence health and sickness as well as absence and presence. Sickness absence and disability pension are phenomena that represent processes in time, both in terms of calendar days and hours of the day (1 -3) . The process of sick listing and rehabilitation can also be described as a continuum of ongoing intentions, actions, and relations between (and within) the individuals affected, i.e. sick-listed persons, relatives, employers, and those working within the health services and the social insurance (4) . Figure 4 .1 illustrates some of the most basic dimensions of the sick-leave process.
The health-related prerequisite, ''impaired work ability due to disease'', is multidimensional. Disease and impaired work ability are related, but not identical. Few studies assess both disease and work ability. In occupational therapy, for example, research instruments have been developed to measure function and work ability. However, these instruments have usually been developed for patient groups where the degree of impaired work ability is much more extensive than in an average sick-leave group (5, 6) . Development of methods with a multidisciplinary approach is necessary for improving the assessment of the ability to work.
In the Swedish sickness insurance system, an individual may be sick listed to participate in rehabilitation, occupational training, or education even when disease does not impair work ability to an extent necessary for full-time sick listing. That the design of insurance systems differ between countries and employers, e.g. regarding parental leave and vacation, probably influences the sickness absence of the employee (and vice versa). For a more detailed description of different types of absence from work and implications see Tellnes (3) and Alexanderson (1) .
DIFFERENT WAYS TO MEASURE SICKNESS ABSENCE AND DISABILITY PENSION
Several researchers, at different points in time, have conducted literature reviews (7 -10) addressing the various measures used in sickness absence research. All arrive at the same conclusion: the number of measures is very large. Already in the 1960s over 40 different measures were used in the literature (3) . The advantage of this situation is that it presents many opportunities for different types of analyses, reflecting different dimensions of sickness absence. The disadvantage is that it is difficult to compare different studies, and from this perspective the research field would gain from greater uniformity in the measures used. In addition to the number of measures, many different terms are used in referring to the same measure (8) . The units that vary in measurement are sick-leave spell, time, and person. The following list presents examples of how sickness absence can be quantified according to these units.
Sick-leave spell:
. new/ongoing/concluded; . different duration;
. different levels (full-time or part-time);
. different types (sick listing, rehabilitation benefits, disability pension); . different diagnoses.
Time:
. days -calendar days/working days -full day or partial day -compensated days -absent days . hours -number of hours absent during work hours -percentage of total work hours absent Person:
. number sick listed -total or stratified into full time or part time . percentage sick listed -total or stratified into full-time or part-time These units can be combined in several different ways. Sick-leave spells/person is one of the most common measures along with sick-leave days/(sick-listed) person commonly expressed as some type of mean value. Measures that use persons as the unit in the numerator have been less common. This may be due to the fact that much of the research has been linked to working life, cost and production loss rather than to the health and quality of life of the sick-listed person. Many researchers use epidemiological measures in medical research on sickness absence. This raises the question of which denominator should be used. The denominator reflects the study base and greatly influences the outcome. It is essential that people who comprise the denominator are also ''at risk'', i.e. comprise the percentage of the population that could become sick listed. However, it is not unusual for descriptions of how outcome measures are quantified to be brief and incomplete -even in studies that are otherwise of good quality. Often, the measures used have been based on administrative routines rather than on theoretical considerations. It is important to determine which measures should be used since different measures can yield different results.
The content of different measures has been discussed, but represents one of the many areas where development of theory and empirical studies is needed. The duration of sick leave is often viewed to reflect the level of severity of the condition -especially if one considers the terminology used. ''Severity rate'' is an example of a term representing the mean number of sick-leave days/person or other measures of duration. It is uncommon for the concept to be defined in any way other than operationally (8) . Duration, however, has not always been quantified in a logical way in relation to this perspective. At times, the number of sick-leave days during a year has been combined without considering whether these days occurred during a single, prolonged sick-leave spell or during several short sick-leave spells. Is it ''more severe'' to be sick listed for six consecutive months, or for every second month for one year? Is it ''more severe'' to be sick listed part time for one year than full time for one month?
Another methodological aspect concerns how to deal with absence spells for reasons other than sickness absence. This may apply to vacations, lengthy absence for other reasons, major holidays, or leave during an afternoon for studies. In Sweden, one can be sick listed also during parental leave and vacations, but the risk for being sick listed is presumably lower.
The measures chosen should obviously depend on the questions explored. However, in studies during the next few years we will probably need to use and compare several different measures to gain deeper insight on their content, how to interpret them, and effect for results.
The time concept is an interesting aspect of sickness-absence research. Most research in the field has focused on how long an individual is absent from work, or how many hours of production the employer loses due to absence. Another approach is how long it takes to return to work when sick listed, or how long an individual works between different sick-leave spells. If the focus of research is on ''return to work'', it becomes more important to study treatment and rehabilitation interventions.
Furthermore, it is essential to differentiate between risk factors for sick leave among individuals in the general population (among everyone, among a sample of employees at certain workplaces, or among members of certain insurance plans), among patients, (e.g. at certain clinics), and individuals who are already on sick leave (e.g. for a certain duration, with a certain diagnosis, or during a certain sick-leave spell). Each of these three types of studies exists, and since selection into the respective groups varies widely it is essential to recognise selection mechanisms when general conclusions should be drawn from the findings.
MEASURING ''SICKNESS PRESENCE''
In American studies of the association between depression/emotional problems and work-life-related consequences, ''sickness presence'' has been measured (or rather the consequences of sickness presence) by asking whether an individual's job performance was worse due to ill health (11) . Another way to measure sickness presence is to ask the individual whether he/ she has, at some time, gone to work despite feeling the need to be sick listed due to disease (see Chapter 10) (12) . The consequences of sickness presence in terms of impaired work capacity can also be estimated/ observed by a supervisor, colleagues, or other observers, and through ''objective'' measures of productivity in jobs where such measures are available. This, however, is an area where there is little research, and hence the methodology is underdeveloped.
VALIDITY
Sickness-absence and disability-pension data can be collected through self-reporting or via registers managed by employers, insurance companies or public insurance offices. In the Nordic countries, access to registers have contributed toward somewhat higher validity with regard to sickness absence and disability pension data, e.g. in comparison to studies of self-rated sickness absence. There are, however, limits in these register data regarding information about sickness absence in different diagnostic groups.
A few studies have been conducted on the quality of self-reported sickness absence versus register-based data collection (13 -18) . Revicki et al. (16) found substantial agreement between self-reported information on sick-leave days and the employer's register. The study involved a group with high education and low sickness absence, which, according to the authors, may have influenced the results. Agius et al. (13) , Burdorf et al. (14) and Fredriksson et al. (15) studied the agreement between self-reported sickness absence with back pain (via questionnaires) and employer registers. In the three studies they found a high specificity, but lower sensitivity, which depended partly on the duration of the study period. Severens et al. (17) tested the agreement between questionnaire responses on sickness absence and the employer's register. They found relatively high validity in selfreported data, but precision was lower for sick-leave spells that were farther in the past. They suggest establishing a limit of two months for self-reported sickness absence. van Poppel et al. (18) used repeated questionnaires (monthly for six months and two questionnaires per three-month period for the next six months) to study self-reported sickness absence. Without exception, they found a poor agreement between self-reported sickness absence and the employer's register as regards both the number and duration of sick-leave spells. Hence, they recommended using registers when available -and when they are of good quality! Greater knowledge is needed about the importance of using different types of data, and about the quality of data from different types of registers.
MEASURING EXPOSURE
There are many different factors that alone or in combination can lead to sickness absence. These factors are found at different structural levels in society, in the individual, the family, the workplace, local community, and society at large (see Chapter 1 and Table 1 in the Summary).
In sickness-absence research that goes beyond a descriptive approach there are problems in defining, operationalising and estimating exposure to different factors. Not least for this reason it is important to take an interdisciplinary approach towards research on sickness absence and disability pension. There are also difficulties in achieving contrasting exposures to a degree that would make comparisons among groups possible and meaningful.
Other methodological problems deal with issues that researchers in all disciplines with quantitative approaches must address. Selection processes are one of the most important issues. In principle, selection can occur in several ways. Health selection means that healthy individuals seek work that is physically and/or mentally demanding. They have a greater opportunity to work and to remain in demanding jobs. In such situations one underestimates the association between a particular type of working environment and sickness absence. We find the opposite health selection when healthy individuals decide to leave a poor work environment. In this case, we risk overestimating the association between the working environment and sickness absence since those who work in the environment generally have worse health than the population at large. A study of individuals sick listed due to psychiatric diagnoses showed a higher percentage of sick leave among men who worked in highly female-dominated occupations than among women in these occupational groups (19) . Such a highly female-dominated occupation is that of secretary. The question is whether male secretaries were exposed to mental work environment strain due to the fact they belonged to the sex in minority, or whether they applied for a secretarial job because of health reasons? In this case there is an argument for the latter, i.e. a negative health selection, since one study showed that a larger rate of men who work as secretaries already as young conscripts had worse health than other men (20) . Selection processes may involve factors other than health, e.g. age, lifestyle, or other aspects that influence an individual's sickness absence.
Another major methodological problem is confounding, which means that one or more factors co-vary with the exposure of interest and the outcome measure (21) . Age is a common ''confounder'' which should be controlled for in studies of sickness absence where different age groups are included and where the researcher is interested in other exposures, e.g. the working environment. Many studies have not controlled for confounders that are known to co-vary with sickness absence/disability pension. The most important of these are age, sex, occupation, and socioeconomic position. This applies mainly to older studies, but is neglected even in some newer studies, thereby degrading the quality of an otherwise good study.
Another important issue concerns the generalisability of a study. This is associated with the statistical representativeness of the study sample in relation to the total population from which the sample is drawn. Selection is an important factor also when it comes to which individuals choose to participate, or not to participate, in a scientific study. For example, individuals who have been sick listed may be more likely to answer a questionnaire about working conditions than those who have not been sick listed. Since sickness absence is higher in some occupations, this kind of selection can mean that the percentage in these occupations is higher in the sample than in the total population from which the sample is drawn. Hence, the sample is not statistically representative, and generalisability diminishes. Other factors, such as regulations governing sickness insurance or working life generally in the country where the study was performed also influence the generalisability of the findings.
Further methodological problems include ''recall bias'', i.e. systematic error resulting from differences in how precisely and completely one remembers events or other exposures.
Furthermore, sickness-absence data are not normally distributed. The most common statistical methods presume a normal distribution, but sickness absence data are very heavily skewed. Most people in a population have no, or very little, sickness absence, while a small number are responsible for high rates of sickness absence. This problem can be managed by stratifying the population into different groups based on how much sickness absence they have had. This method works well in large studies, but in small studies there are too few subjects in the various groups. Certain types of statistical analyses not requiring normal distribution such as Poisson regression have been used (22) .
Most epidemiological models and statistical methods are developed to study the accurence of newly sick or a particular outcome. Sick-leave spells may, however, be recurring events for an individual. Similar to various diseases and health problems, sickness absence can recur, i.e. an individual can be sick listed on more than one occasion during a study period (23) .
Conclusions on the extent to which a factor actually causes, or does not cause, sickness absence are difficult to draw, and can be drawn only in experimental situations or longitudinal studies where particular individuals are followed. Furthermore, one must control well for confounders and other methodological problems.
CONCLUSION
This chapter reviews several of the methodological problems associated with research on sickness absence and disability pension. Essentially, these problems exist regardless of whether the outcome measure is sickness absence or disability pension. There is a general need for methodology development within this research area, but perhaps mainly methodology to enable comparative studies. Differences in regulations over time and among nations and companies, and different traditions in applying methods among separate scientific disciplines present special challenges for future research.
